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Bence Ö lveczky graduated with a degree in Mechanical Engineering from the Technical University of Budapest. He worked as a journalist for a couple of years before starting his PhD in Neuroscience at Harvard University, where he studied motion processing in the retina with Markus Meister. He was elected a Junior Fellow in the Harvard Society of Fellows in 2004 and did his fellowship on birdsong learning with Michale Fee at MIT, focusing on the neural mechanisms that generate and regulate vocal variability in zebra finches. He is currently a Professor in the Department of Organismic and Evolutionary Biology and the Center for Brain Science at Harvard University. His lab studies the neural circuit mechanisms that underlie different aspects of motor skill learning and execution, using rats as a model system. He has received several awards, including the McKnight and Klingenstein Fellowships. He lives in Cambridge, Massachusetts, with his wife Daniele and their three young children, Oscar, Eva, and Camilla.
What do you think are the big questions to be answered next in your field? My field is concerned with how the brain learns and generates motor skills. It's a relatively young field with many fundamental questions still to be explored. For example, what is the logic with which neural circuits implement motor skill learning, and how are learned skills stored, recalled, and executed? Seeking general answers to these questions is complicated by the fact that ''motor skills'' come in many different flavors, each challenging the nervous system in particular ways. Faced with such diversity and complexity, what research strategy should we adopt?
One approach has been to focus on specific parts of the brain, such as the motor cortex, and ask, in general terms, what they ''do'' and how they do it. The underlying assumption is that anatomically distinct brain regions implement canonical functions that can be understood by scrutinizing their structure and dynamics in isolation.
While this approach has been successful in elucidating how neural circuits close to the periphery, such as the spinal cord, implement basic computations and pattern generator functions, it has largely failed to address how higher-order brain areas, such as motor cortex, basal ganglia, or cerebellum, contribute to learned behaviors.
An alternative, which I aspire to, is to study how distributed neural circuits, from sensory to motor peripheries, combine to implement specific and well-characterized behaviors. This ''neuroethological'' approach treats the brain as an integrated dynamical system and builds understanding one behavior at a time. The hope is that general principles of neural function will emerge from comparing solutions to different behavioral challenges.
The inspiring work on songbirds epitomizes this behavior-centric approach and shows how it can lead to a neural circuit-level understanding of a fairly complex motor skill. What remains to be seen is whether an approach successful for understanding expert behaviors, like birdsong, will be effective in addressing more flexible behaviors in less specialized brains. I certainly hope so, because I'm betting my lab on it.
Which aspect of science, your field or in general, do you wish the general public knew more about? The basic stuff. We are constantly bombarded with scientific ''facts'' that affect how we relate to ourselves and the world around us, yet many of these ''claims'' have little foothold in reality and can easily be debunked (brain training, anyone?). Educating the general public about the scientific method and basic statistics would be an antidote to much of this; encouraging curiosity-driven inquiries and healthy skepticism would provide further immunity.
In terms of which aspects of science to promote, my children and their children's children would probably appreciate if we knew (and cared) more about the forces that govern our ecosystem and climate. Of course, these topics already receive their fair share of attention, but the messages beamed to the general public lack nuance and are often contorted, for political or financial gain, to the point of being more wrong than right. Not surprisingly, those on the receiving end of these simplistic and contradictory messages become distrustful of science and scientists. Our response as academics is often
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Department of Organismic and Evolutionary Biology and the Center for Brain Science, Harvard University to climb higher up in our ivory towers, a self-defeating attitude that only fuels the anti-intellectual trend we lament and criticize. We should try to break this cycle by communicating the scientific insights we have gained in engaging and truthful ways.
To tackle your favorite research question, is there a tool that either needs to be developed or is currently available that could be implemented in a novel way? That progress in neuroscience is held back by a lack of tools is a convenient excuse that I think has been a bit overplayed. There are plenty of powerful experimental techniques and methods available, and in many cases we just need to adapt them to our specific needs and questions. That said, I do have a modest wish.
Since we work on motor skills that can take months to train, having the ability to track the activity of hundreds of neurons across different brain areas continuously over such lengths of time could be transformative. It would allow us to observe how activity patterns in different parts of the brain change as learning proceeds and to appreciate the dynamic nature of the nervous system on many different timescales, then relate it all back to behavior. My lab has been able to do quite a bit already by simply tweaking existing methods, and we can now record spiking activity from the same neurons continuously for several weeks in freely moving animals. However, the stability and yield of our recordings could be significantly improved, and I hope new techniques will help us accomplish that.
With increasingly high-resolution data relating to the structure and function of the nervous system being amassed, the challenge going forward will be to convert such Big Data streams into understanding and knowledge. This will require theoretical frameworks and analytical methods capable of extracting functional principles from large and complicated datasets. That is the kind of ''tool development'' I see neuroscience being increasingly in need of.
What has been the highlight of your career? Thankfully, there have been many highlights to sustain my interest in neuroscience research, but probably none more important than ''my first spike.'' It happened in the early days of my PhD after I had spent many frustrating days trying, unsuccessfully, to record from the retina. But on this day I wasn't going to be denied, and I committed to staying in lab and repeating the experiment until I succeeded-and late that night I finally did. As I put the retina of my latest victim, an unsuspecting tiger salamander, on the electrode array, the screen of the recording computer lit up like a Christmas tree. Spikes. Many spikes. I fed the signal from the amplifier to a cheap loudspeaker and listened to the popping sounds of ganglion cells. I was mesmerized. I stayed for hours in the dimly lit room eavesdropping on these neurons, pondering the language they were using. What were they trying to tell the brain? It was a mystery, but one that I was now committed to solving. Ever since, and it's been close to 20 years now, I have been trying to decipher the language that the brain uses to transmit information and generate behavior, and it's a quest that will sustain me for many more years.
Who were your key early influences? My parents. They encouraged me to be curious and gave me the freedom to explore the world and discover my interests with the certainty that they would catch me if I fell. My brother's smarts and academic successes motivated me to study hard.
I was also greatly influenced by my PhD advisor, Markus Meister, a rigorous, deep, and critical thinker who taught me by example to question assumptions and challenge dogmas. He encouraged me to come up with my own questions and let me fail and succeed on my own terms. Another key influence was Horace Barlow, or rather his papers. Barlow's ability to pose clear questions and design simple experiments to address them was, and remains, truly inspiring.
What is your view on big datagathering collaborations as opposed to hypothesis-driven research by small groups? We all desire more data. We want to record from more neurons, identify more cell types, and map more connections.
Large initiatives promise to meet these challenges effectively, which is good. But is more always better? One fear with dense datasets is that they can end up obscuring the very principles we are after. Cajal, for example, would never had intuited the logic of the nervous system had Golgi not found a way of staining fewer (not more) neurons. Large and complex datasets can also exclude many people with good biological intuition from parsing and analyzing them, given the rather sophisticated quantitative skills that may be required. Furthermore, filling up large data servers is exhilarating and empowering, and the sense of accomplishment can make data gathering an end in itself. But if it comes at the expense of thinking and reasoning about data we already have, then we may have lost more than we have gained.
While none of these potential drawbacks are reasons for dialing back meaningful data-gathering enterprises, we owe it to ourselves to ameliorate them. Fostering close collaborations between theorists and experimentalists (or cloning Larry Abbott) is a remedy that I think should be applied in larger doses.
Hypothesis-driven research by smaller groups has, of course, its own pitfalls. We have an uncanny tendency to experiment until our hypotheses are magically confirmed, and then slam the door on any alternatives when the p values dip below 0.05. Looking at datasets free of assumptions and hypotheses can be liberating, but that too has its obvious dangers. Striking the right balance between data gathering and data reflection, between hypothesis-driven and exploratory research, is the hallmark of great scientists, but unfortunately there is no easy formula for how to get there.
In your opinion, what are the most pressing questions for the field? In the recent past, we have gone from studying single neurons to successfully investigating the properties of smaller networks of neurons like the retina and the stomatogastric ganglion. While this work has been, and continues to be, very inspiring, what intrigues me about neuroscience is a level up from that. It's what emerges when collections of microcircuits work together to generate complex behaviors and mental processes. What I don't know is whether our way of thinking about neural circuit function, honed in simpler systems, will scale and translate to more complex behaviors, or whether completely new approaches, perspectives, and analytical frameworks will be required. It's a pressing question given our field's increasing appetite for taking on complicated behavioral phenomena.
What do you do when you're not in the lab? My life outside of lab is centered around my three small children. I try my best to cater to their needs, and to introduce them to things that I have found inspiring and rewarding, which equate to sports, arts, and friendships (what else is there?). I take them skiing, swimming, and sailing, and we visit museums and go to performances of various kinds. There is currently not much time for reading books (besides Dr. Seuss), which is a regret, but soon...when the kids get a little bit older...
What career paths did you consider other than a scientist? I think it is important to consider alternative careers if you are in science. I am blessed to have a secure job that allows me to do what I love, but it took many years and more than a few lucky bounces to get here. Throughout my journey, the realization that I could change tracks if things didn't go my way gave me peace of mind and preserved my sanity. During and after college, I spent some time working as a journalist, mostly covering the arts, and at times I have considered going back to that career. After I received my PhD, I was offered a job as a Systems Neuroscience editor at Nature, a great opportunity that I hesitantly turned down, but one that would have fulfilled me. And sometimes when things go really awry, I fantasize about leaving for a small island in the South Pacific, subsisting on coconuts and turtle soup. Not sure that qualifies as a career though.
http://dx.doi.org/10.1016/j.neuron.2016.08.002
